I. INTRODUCTION AND SUMMARY
Models with spontaneously broken local symmetries have been suggested' as a solution to two of the major problems of elementary-particle theory:
(a) the unification' of the weak and electromagnetic interaction;
(b) the elimination of ultraviolet divergences appearing in higher -order effects of the weak interactions.
en, the Yang-Mills fields in the theory acquire a mass. 4 Also, it is this gauge that was originally used to suggest the occurrence of this "HiggsKibble phenomenon" in a combined theory of weak and electromagnetic interactions. ' However, the renormalizability of the unitarity gauge is extremely obscure, arising as it does from miraculous cancellations among different diagrams. ' (The term "cryptorenormalizable" has been coined to describe such theories. } Indeed, the proof that these theories are renormalizable had to wait for four years after the original suggestion of renormalizability, when a new gauge, the "renormalizable" gauge, was invented by 't Hooft' and Lee. Despite these considerations, there are a number of reasons for wishing to see a systematic development of the theory of spontaneously broken local symmetries in the unitarity gauge. The unitarity gauge has an obvious heuristic value, in immediately revealing the particle content of the theory. It is more convenient than the renormalizable gauge for calculation of physical processes in the tree approximation, just because it is not necessary to cancel out unphysical poles. It can be used in some simple one-loop calculations. ' Finally, the canonical quantization of theories with spontaneously broken local symmetries has so far only been possible in the unitarity gauge. This last is important, because once we know that a set of Feynman rules can be derived by canonical quantization from an Hermitian Hamiltonian, we know that the (F) The 9 invariance of the Yukawa interaction in (1) requires that y, r~t ransform under 9 according to the representation D~, in the sense that (g"z, y (x) ) = 0. (n"e z)=0, (n 7 np) n, (n, , u) =u, if (u, e"z) =0. However, Eq. (3.9) is automatically satisfied by virtue of the 9-invariance condition (2.28). Thus the full content of Eq. (3.1) is contained in Eq. (3.8), or in other words, in the statement that 6'(P) has no terms of first order in the "shifted field" g. ', where (3.10) y, =-(n"~)+y, '.
We may recognize this as the condition that P, ' should have zero vacuum expectation value in the tree approximation, ' and therefore conclude that A. is the vacuum expectation value of P in the tree approximation:
(y.)""""= (n"~) The vectors n, and 6) X form a complete set, so that i = n, n. ' -(e"x)(q-') ",(e, [A. , (x, t), P8, . (y, t)] =is", 5"5'(x-y), [y, (x, t) , n, (y, t)] =ie"e'(x-y), Q(x, t), P(y, t)y']= i5'(x-y)1 . ii, = Q,
x. '=(P r.). 
The effect of inserting a chain of wiggly lines between a straight line and an F vertex is to replace &(n) with 6:(n) + 6:(~)9(~)+ 6:(n)9(~)9(c. )
Note that these are equal, because e and 9(n} are symmetric matrices. Finally, it is possible for wiggly lines to form a ring, producing a contribution
Thus, we can drop the noncovariant S term in the propagators (6.2) if we replace the interaction (6.3) with an effective interaction: n. ,(y) =-(e. y, e,~) q-'" (e,x, e,y) . This is covariant, and in fact is just what would be obtained by the naive procedure of using the negative of the interaction part of the Lagrangian as our interaction Hamiltonian. However, we also must deal with the second term in (6.4) 
where 4 is the matrix 48~= --(e8A& e"p) . 
